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Introduction
Acute pancreatitis is a rapid-onset inflammatory process
of the pancreas. It is commonly related to gallstone,
alcoholism, hyperlipidemia or other causes. Acute pan-
creatitis may lead to severe systemic complications in-
volving the lung, kidney and gastrointestinal tract.
Previous studies reported that more than half of pati-
ents with acute pancreatitis might present with upper
gastrointestinal mucosal lesions.1,2 Acute gastrointesti-
nal mucosal lesions in patients with acute pancreatitis
can range from simple gastritis and erosions to ulcera-
tion or bleeding. However, severe gastric necrosis with
perforation is rarely encountered. Here, we report a
case of acute pancreatitis and pseudocyst formation
complicated with gastric perforation caused by ischemic
mucosal injury.
Case Report
This 40-year-old man visited our hospital due to fever,
abdominal fullness and intermittent epigastric pain for 
3 days after binge alcohol intake. On admission, he was
found to have mild fever of 37.8°C and tenderness over
the left upper quadrant of his abdomen. The patient
complained of cramping pain with stabbing feeling
without precipitating or alleviating factors. Persistent
compressing sensation was noted at the same time. The
patient denied radiation or referral of pain or other con-
comitant extra-abdominal discomfort. There was no
palpable abdominal mass or rebounding pain found
during physical examination. The patient had past his-
tories of hepatitis B and hepatitis C virus-related liver
cirrhosis and type 2 diabetes mellitus. He was a heavy
smoker and his daily alcohol consumption was≥40g for
the past 2 decades.
Initially, laboratory studies showed leukocytosis
(white blood cell count, 18,700/mm3), elevated liver
enzymes (aspartate aminotransferase, 74 U/L) and
positive fecal occult blood test. His serum lipase level
was mildly elevated (236 U/L). Upper gastrointesti-
nal panendoscopic examination showed multiple small
clean-based ulcers at the antrum (Figure 1A) and a
giant ulcer over the greater curvature side of the body
extending upward to the fundus (Figures 1B and 1C).
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Figure 1. Endoscopic findings. (A) Several small clean-based ulcers at the antrum. (B, C) A giant area of necrosis and ulceration over
the body with extension up to the fundus of the stomach. Massive mucosal sloughing and necrosis were found.
Figure 2. Chest and abdominal X-rays on admission showed no soft tissue lesion but only ileus and bowel gas.
This wide gastric ulcer presented with a dirty base,
irregular margins and nodular surface. Also, massive
necrosis, sloughing of epithelium and darkish discol-
oration of surrounding mucosa were observed. Physical
examination after the endoscopic procedure found no
evidence of hollow organ perforation-related signs.
Although gastric malignancy was suspected, endo-
scopic biopsies demonstrated inflammatory exudate
with chronic inflammatory cell infiltration in the lam-
ina propria. There was no Helicobacter pylori infection.
Routine X-rays of the chest and abdomen showed ileus
without definite soft tissue lesion or intra-abdominal
free air (Figure 2). Abdominal sonography disclosed a
cystic lesion over the left upper quadrant of the
abdomen near the splenic hilum. Magnetic resonance
imaging and computed tomography of the abdomen
revealed pancreatitis with regional edematous change
and a cystic lesion measuring 8.8×4.8cm in size located
at the pancreatic tail (Figure 3). Chronic pancreatitis with
pseudocyst formation was diagnosed. After cessation of
oral intake and intravenous fluid supplement for 1 week,
aggravated abdominal pain accompanied by unstable vital
signs developed. Surgical intervention was performed
under the impression of pseudocyst rupture with hemo-
peritoneum.
Hemorrhagic and necrotizing pancreatitis with distal
pancreatic pseudocyst was recognized by the surgeons.
Moreover, it was found that the greater curvature of the
stomach was eroded to perforation by the pancreatic
pseudocyst. The patient received distal pancreatectomy,
splenectomy and subtotal gastrectomy with B-II anasto-
mosis uneventfully. Macroscopic pathologic inspection
disclosed a large gangrenous area measuring 14×5cm
and gastric perforation measuring 4×3cm. Microscopic
findings showed diffuse ischemia and necrosis with
thrombus and emboli in gastric vessels (Figures 4 and 5).
There were also fat necrosis, hemorrhage and inflamma-
tory cell infiltration in the omentum. The operation was
executed smoothly, and wound healing, postoperative
care and nutrition restoration were uneventful.
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Pancreatic pseudocyst and gastric perforation
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Figure 3. (A) Magnetic resonance imaging and (B) computed tomography of the abdomen revealed pancreatitis with regional edematous
change and a cystic lesion measuring 8.8 × 4.8 cm in size at the pancreatic tail.
Figure 5. Microscopic examination shows thrombosis formation
in gastric vessel (hematoxylin & eosin, 100×).
Figure 4. Microscopic examination shows emboli in gastric ves-
sel (hematoxylin & eosin, 100×).
Discussion
It has been proposed that acute gastrointestinal mucosal
lesions under stress condition tend to occur as multiple
shallow ulcers located frequently at the fundus.3 In our
patient, endoscopic examination showed multiple scat-
tered small ulcers at the antrum. These ulcers might, in
part, be related to the stressful condition due to acute
pancreatitis. However, the morphology and location of
the other giant ulcer, which mainly involved the gastric
body, were apparently different. Ulcerative crater was
not found by endoscopic study; in addition, the distinct
dark discoloration, irregular margins and sloughing of
epithelial tissue implied an uncommon underlying etiol-
ogy and mechanism of mucosal injury.
Acute gastrointestinal mucosal lesion is one of the
complications of acute pancreatitis. Previous reports
have shown that 50–65% of patients with acute pan-
creatitis may have acute gastrointestinal mucosal le-
sions.1,2 The majority of ulcers are located in the
stomach and duodenum, and concomitant esoph-
ageal ulcers are not uncommon.1,4 The occurrence of
acute mucosal injury is unrelated to the etiologies 
of acute pancreatitis.1,2 Whether or not the incidence
of acute ulcers is higher in severe cases of pancreatitis
remains open to debate.2 Because the manifestations
of pancreatitis and ulcer disease are hard to distin-
guish from each other, it is suspected that, in clinical
practice, there is an underestimation of the number of
acute mucosal lesions caused by pancreatitis.
Due to worsening of his clinical condition, our
patient underwent surgical intervention. The postop-
erative findings showed gangrenous change of the
gastric wall with perforation. The development of
gastric perforation might be the underlying mecha-
nism that explains the extreme pain our patient suf-
fered after 1 week of intensive treatment. According
to previous reports, the gastrointestinal complications
of pancreatitis include ileus, obstruction, regional
bowel edema, ischemic necrosis and intramural
hematoma.5 Severe complications such as colonic 
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perforation and subsequent peritonitis have been men-
tioned.6 However, gastric perforation associated with
pseudocyst has never been described. Chometowski
et al7 reported a patient with both gastric and colonic
perforation; intravascular coagulation was proposed as
the possible mechanism of perforation. Kubo et al8
described a patient with acute pancreatitis who pre-
sented with hematemesis and gastric perforation,
which was caused by gastric erosion and rupture of a
pseudoaneurysm. Recently, Kirschniak et al9 reported
a patient with necrotizing pancreatitis who received
laparoscopic necrosectomy and highlighted the devel-
opment of delayed gastric perforation of the stomach.
In our case, the diffusely gangrenous ischemic change
and microscopic vascular thromboemboli formation
over the region of perforation were suggestive of a lack
of mucosal perfusion. Given the normal coagulation
profiles (prothrombin time and international normal-
ized ratio, 1.03; activated partial thromboplastin time,
28 seconds [normal range, 25–33 seconds]) and ade-
quate platelet count (150,000/mm3) on the day of
operation, there was no evidence of disseminated
intravascular coagulation in this patient. In combina-
tion with the imaging studies and surgical findings,
the compromised blood supply could either be due to
physical compression of the pseudocyst or to the
severe regional inflammatory process promoted by
cytokines released from the pancreatitis.
Although one third or more of pancreatic pseudo-
cysts resolve spontaneously, interventional therapy is
needed for persistent direct compression, suspicion of
pseudocyst rupture or complicated cyst with abscess
formation. Percutaneous drainage, endoscopic trans-
papillary drainage, or surgical resection may be used to
treat pseudocyst according to different conditions
such as location, size of the pseudocyst and general
condition of the individual patient.10 Traditionally, the
management of gastric perforation is mainly surgical.
With improvements in endoscopic therapeutic tech-
niques, it is now feasible to close gastric perforations
using endoscopic clipping devices.9,11–13 A case report
has demonstrated that gastric perforation in necrotiz-
ing pancreatitis can be successfully treated with endo-
scopic clips.9 However, the experience of endoscopic
clip treatment for gastric perforation secondary to
intra-abdominal inflammation such as pancreatitis is
insufficient, and further investigation is needed.
In conclusion, pseudocyst development in acute
pancreatitis may compromise the functional integrity
of adjacent organs. It would be prudent to bear in mind
that pancreatic pseudocyst may cause severe gastroin-
testinal complications, including massive ischemic
necrosis and perforation of the gastric wall.
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